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Solutions

DPP NO. :8

Topic :-LIMITS & DERIVATIVES

1(b)
We have,
x?+4x+5=(x+2)*+1=1forallx
~a=1

~ 1—cos’6
b=Ilm———=1

6-0 0

n

Z "C, a" b = (a+ b)'=2"

r=0
2 (9
We have,

X

n—oo

3 (b)

n—oo

m1/n
lim[1+(;)} = limy(1+0)"=yx1°=y

lim (log ex)'/1°¢* =lim[log e + logx] '/ 18~

x—-1 x—=1

=lim[1 + log x]*/108*
x—1

Jim 108%

— ex—>1 lng

4 (a)
We have,

=e

+1

xX—00

2
+1
lim {ax —J; } = b= lim

X—00

(a—Dx*+ax—1 _

x+1 b

SUBJECT : MATHS

Since b is a finite number. Therefore, degree of numerator must be less than or equal to that of the

= b= lim

denominator
ca—1=0=a=1
Now,

C (a—Dx*+ax—1
lim
x—00 X + 1
Hence,a=b=1

5 (b)

Given limit

Using L’ Hospital’s rule,
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ax—1
=b=>a=>b

xX—00 x+1

xtlog(l+1t)
—=——=dt
Ja tt+ 4

xlog(1 + x)
_ x*+4
= lim 5
x—0 3x
oo log(l+x) 1
=lim 2
x—0 3x x*+ 4
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6 (d)
oo, ifx®>1
We know, lim x2"={1, if x*=1
e 0, ifx*<1

log(2 + x) — x*"sinx
1+ x2n

Given, f(x) = lim

n—oo
log3 — sin1

For x2=1, f(x)=lim >

n—oo
1
=3 (log3 —sinl)

For x* < 1,

f(x) = log(2 + x)
Foe x%> 1,

| (ﬁ) log(2 + x) — sinx
f(x) = lim (1 . 1 )

n—oo
x2n

= —sinx
. log(2 +x), x*<1
flx)= E(logB —sinl), x=1
—sinx, x*>1
. lim f(x) =limlog(2 + 1 — h)
x—1~ h—0
=log 3
lim f(x) =lim[ — sin(1 + h) ]
x—1* h—0
=—sinl
It is clear that both limits exist and lim f(x) # lim f(x)

x—1" x—1

7 (d)

We have,
fozx x e dx fozx er'd (x?) [exz]zx
lim——— = lim—— = lim——

oo g xow 2™ x>0 2e

. fOZx x exZ dx ' e4x2 _1 . 1 1 1
= lim———— = lim——— = lim —| =
X—00 34" x—o0 2 e4x X—00
8. ()
We have,
lim tan®x (\/2 sin®x + 3 sinx + 4 —\/sinzx + 6sinx + 2)

x-1/2

lim tan? (2sin?x + 3sinx + 4 — sin?x — 6 sinx — 2)
= lim tan“x

x—-1/2 \/Zsinzx+3sinx+4+\/sin2x+6sinx+2

tan?x (sinx — 3 sinx + 2)

= lim
x—)n/Z\/Z sin?x + 3sinx + 4 +\/sin2x +6sinx + 2

sin?x (sinx — 1)(sinx —2)

= lim
x-m/2 (1 — sinzx)(\/Z sin®x + 3sinx + 4 +\/sin2x + 6sinx + 2)
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— sin®x (sinx —2)

lim
x-m/2 (1 4 sinx )(y/2 sinx + 3 sinx + 4 + /sin®x + 6 sinx + 2)
1 1

T260+9) 12
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9 (b)

1 x+3
lim (1 + —)

X—00 + 1
lim X3
— exl_,rgx+1 —
10 (a)
3x—x% =
f(x)= cot_1 3 =5 3tan~lx
x?

and g(x) = cos™! (1;—;‘2) =2tan"lx
0= f@
x—a g(x) - g(a)

A A
——3tan_1x—§+3tan_1a

=lim Z
x—a 2tan 'x —2tan"la
3 tanlx—tan"la 3
=—=lim =—=
2x5a tan"lx — tan"la 2
11 (b)
We have,
lim f(x) = hm f(2 h)
x—27
k((Z—h)2—4) . h(h—4)
= lim f(x —1 =klim— =—4k
x-2~ f( ) 2 — (2 - h) h—0 h

2 _
lim f(x) = llmf(Z + h) = lim k(§2_+(;l)+ h)4)

x—-2% h—0
h(h + 4)
= lim f(x) = khm— —4k
X—)2+ h
~ lim f(x) = 11m f(x) forallk €R
x—27 x—2%
12 (c)
We have,
1— cos®x

lim———
x—0 X Sinx cos x
(1 — cosx)(1+ cosx + cos?x)

= lim -
%0 x sinx cos x
, 2 sin%, (1 — cosx + cos®x)
= om X X X CcoS X
x—0 B
x.2 sin (E) cos (E)
in(3)

S5 1+cosx+coszx 1 3
= lim =_%x3==
x>0 2(x/2) cos (E) cosx 2 2

2
13 (b)
We have,
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. x + sinx 1+0
lim |-~ =~ = = =1
x—00 [ X — COS X 1-0
14 (a)
Since, f'(a) exists.
v fO = f(@)
ff(@= lim T
Now lim XY@ — /)
’ x—a x—a
_ o (@ = af (@) + af (@) — af (x)
x—a X—a
L fl@—Kx—a) . f)— f(a)
=lim——————alim———~=
x—a (x——a) x—a (x_'a)
=f(@—af(a)
15 (d)
We have,
sin(a + 3h) — 3 sin(a + 2h) 4+ 3sin(a + h) — sina
h—0 h3
I {sin(a + 3h) — sina} — 3{sin(a + 2h) — sin(a + h)}
= lim
h—-0 h3
. 3h 3h 3h . h
. 2 sm7 cos (a + 7) — 6 cos (a + 7) smi
= lim
h—-0 h3
3h\( . 3h . h
. 2 cos (a + 7)(sm7 -3 smz)
= lim 3
h—-0 h
3h sin?’%
= —8lim cos (a + —) 3
h—0 2 h

3

3h sinz
=—1imcos(a+7) =—cosa

h—0 h/z
16 (b)
We have,

425+ L+
lim[ ]
x—0 n

1"—1 2°—1 -1
= lim{l + + + ...+ }
x—0 n n

https://prernaeducation.co.in

011-41659551 | 9312712114



i 1{1"—1 21, ,nx—1}

—onl n n " n

=e
— e%[log1+log2+---+l°gn]
1 . ;

_ eE( logn!) _ elog (nhn — (n!)r_l
17 (b)
We haVe;

2
[* cos t?dt
o0

x sinx

x—0

4
= lim % [Using L’ Hospital’s Rule]
X—00

2 cosx* —8x*sinx* 2—-0
2cosx —xsinx  2—0

= lim
18 (c)
We have,

X' —4x+17—4x—2 (x—3)(x—5)
A e L D

(x—3)(x=5) 2

}ciil;[f(x) +9(x) +h(x)] = L{gm =—z

19 (a)
8 sinx
. [8sinx +xcosx L s
lim = lim
x—0 3tanx + xz x—0 3tanx +
X
lim[M + cos x]
__x-0 X
im0 1]
x—0 X
=3=
20 (d)
We have,
loge(3 + x) — loge(3 — x)
m =k
x—0 X
X X
. log, (1 + §) — log, (1 — §)
= lim =
x=0 X
X X
| 1 loge(l +§) 1 | log(l —§) .
= lim= X + =4+ lim =
x—0 3 E 3 x—0 ( _ E)
3 3
1 N 1 ok 2
== — = K=K ==
3 3 3
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B C B A B D D C B A
Q 11 12 13 14 15 16 17 18 19 20
A B C B A D B B C A D
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